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-A sr w&m^- 52 fofe|j£iLiAMAM#gl 



f * # 

SR Pre-mRNA ft ® ^ ^# ft ft & . ^dfe.^* 

giftftfl^ft. "itlL^^ SR ^6ft N RNA 

( RNA binding domain, RBD ) , RBD ( RBD1 ) & ^ ft iE RNP-2 

Jg RNP-1, RNP-2 J§ RNP-1 % ifcJH RBD ft#fiE, £1H#<R5»J^ DNA ft*@5#J!j. 
Mft/£*£ RBD1 + ;£##$Ett&#7'J RDAEDA; ^t*§^ RBD ft SR f 

RBD( RBD2 ) + ^ ^ *HM£14 ft If H SWQDLKD, RBD2 ^&3t%ffi RNP-2 
RNP-1, £ C 3e*t^fl^#l$fti£#l^ (RS domain), SR^6^^^: 
^l^RS domain-^4. ( Zahler AM, et al. , 1993;Gross T et al., 1999 ) . 

# (Reed R, et al. , 1996;Staknis D et al., 1994 ) . RS domain ^^hM 
Clk/Sty $ SRPK1 RS domain ffcffi <&H 

( Xiao S. H and Manley 1997 ) . 

"if IL« SR f 6f#@f ASF/SF2 ftiL£*:i£##'J 7 Pre-mRNA ft|T#, RS 
domain + &} H $ ^ it^^o£-fe# #J Pre-mRNA ftl^^tio (Mount SM 1997; 
Gross T et al. , 1999 ) . 

SRp20 SR I6*ttft^Ef. 

SR %:&#&mfc-g% 

#- sr 5-6 &fe&^%&$lti#}tsiM$L%Lfcip s-ioo gsjjfe 

tfj^^^f^ftl^. (Jumaa H et al. , 1997; Jumaa H et al. , 1999), 

Jfc^h ffi^ SR &&ffljlV&1&#) B52/ SRp55 DT40 + ft ASF/SF2 

ft%-w&?t®3-4t%Mm&,±. cre-ioxP 

#]SRp20a@, iftHL SRp20 HB^-f Rifelr^me^^. t$^HttAf« 
^«/£JEt&, #&«B$2Et:. it^k^tW^ SRp20 £ fl&J^$ ft 
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BJ&JtWM*i*. (Ring HZ, etal., 1994; Peter sen-Mahrt SK, etal.,1999; 
Jumaa H, et al. , 1999) . 

*&W&)A$lg>%k&®5 Aft SRp20 &B&&&&¥±.% 15%ftmn&, 
(|s]«6j-§- Z85986, \s\M&& SRp20, 475 aa, 52.2KD) , 

*EK^ SR #&0-J-*fctt<HM5Ett£## N RNA 

(RNA binding domain, RBD ) , RBD ( RBD1 ) A^^ftiE 

*£#J RNP-2 J§ RNP-1, RNP-2 ^ RNP-1 % RBD1 #J#3E, fft^\$ft&,1k & RBD1 + ^ 
^tfEtift^'J RDAEDA; ^^^^ RBD ft SRf ^^i^I^tf RBD ( RBD2 ) 
t^^i-tift^ SWQDLKD, RBD2 RNP-2 ^ RNP-1; £ C sre^f 

SR #&E^&&tt4l0, ^3/A SR #&0^ 52. #l^UbMA SR 
■f- 52 SR #&@^&&;ftHfiifi*j£&#:$&&. 

3H*3A SR |£&0^ 52 ft#M^«, #£#r$l^ftA SR |F#0^- 52 ft 

Eb-F*PJi#ri£A SR 52 f 6^f^MM^f IMi 

+ -jLHH^^X^#^^*aia^A SR ^#0^- 52 , 4##J^:«iZft 
£-&ft$L£&#?!l. UrA SR |£&0^ 52 &&m*%&®&fr&&%'ft%$i%.& 

£ ^ ft ^ a 

*j£W#-*@*l&ft#^*tt*rft£Jft A sr ^#07- 52 i^^/t 

*j£Wftj5-^@tt**H^*i4ftJ9A sr ^#0^- 52 ^^tft^fi 

*j£«ttj5-*@tt£*#£*#4&*&A SR ^#0^ 52 ftj^#l£ft;£0 

^ife^W^-^BW^ft^^^A SR |£#0^ 52 ft7f&„ 
*ig:W^i5-^eW*ft#4f^*ift!8W^M A SR H&0^ 52 ft& 
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*&W&)%-^3 7 4f A SR 52 $i&%IL 

1t&®i> mthM* WMM. 

*&w&i%--^&fi%:&i& : ®m%fi5A sr 52 

*£$##-^^j£#v, i££fl*&A*tt. ^SEQlDNo. 2 

Jft^* SEQ ID NO: 2 M^if ?'J ft # 

(a)46«5**SEQ ID No. 2&&&ft ?m £ tk$l £ 

(c)-^ (a)M(b)figr&#&frp\&%£&n%teW]&m£&&&. 

ft ?\%$i%T&tto -ft: (a)JI% SEQ ID NO: 1 + 
137-1564 -fi^Jf^'J; #D(b)^^SEQ ID NO: 1 + 1-238H1 il^Jf^'J „ 

#^^#^JASR^#@^52S6^ 
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ta^^Mf 6I^Jtt^^5* 

fa£t^£;^ASR|£#@^52tfj^. 

HH£. g^4#t£ttft$#AsR#&@^52##ft#££&¥&i^ 

*^i*fi&tt^Afitt^#>ft««-6Jt#fe'fcft*^ftA SR 3^®^ 52. £*Ji&& 
A SR ^#0^ 52 ^^^f.MW^JKM^B^^^-^i^. A SR 

^52 %fo^i&^m^mftw*m. 
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03 *P, #?'J "C-T-G-A" ^S-tttt/t^'J "G-A-C-T" 

^^^^^##'J^itii^/ E #-'l4^^l^^^^#T^tT^^ (Southern^ 
M Nor t hern 0pi£ # ) *&«L &*±mW® 

ffif *T jfl & 7S % m # 1*1 '14 W # * , *P it iiMEGALIGN g # 

( Lasergene software package, DNASTAR, Inc. , Madison Wis. ) „ MEGALIGN 
^I^'sr#^^ff5]^^^^PClusteriith^M#^^#^ ; ^J (Higgins, D. G. #P 
P.M. Sharp (1988) Gene 73: 237-244) . Cluster$fciiii4fe£#r#B&;tf:£Pil ft 

# ?'J A ^ # #| B£ ft EC @£ ft SfclM^ 

x 100 

# ?>j a ^ jk%>%.—n- n a + h ne # ytj b + \$\ m&&& 

-fe"^ l^itiiClusterii^ jU ^^M^I^p ^/^">i^PJotun Hein M 
^ fa ft *B Ifl & W (He i n J., (1990) Methods in emzumology 183: 625-645). 

-% "^X^" 5#ft$$*l. 

"£t£4T' £#HFPJ&|&^ft#$fttt##^#>. 
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Fa, F(ab') 2 #Fv, 
*P**#r/fl, W ^^^)A SR #&0^ 52" ^^A SR 5^0^ 52 

J8#4WS6«ftM*MA SR 0^0^- 52. &&Jl1&&}0> 

^^^^^JK-LH^^^-^Ji^. A SR |£&0^ 52 £Rk#l 

-ft%m&Jk ASR^®^52, #&#Ji&lijSEQ ID NO: 2 

*i# . "$f£4*T #n £&£*Jl##*£^#jASRM@ 
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£*4£ffl##'E£ffl#ftfc'£Jft#&; ^^(III)^#-^, # + 
( IV) ^tm^p^fi^^^Jilj^it^^^MM^^^^M^^ ( iv 

*£$&$7^&ft&$ ( jM«M) , SEQ ID NO: 2 & 

&%L%m$l0>tik#l0> *%LW$l£&&m]fn&& SEQ ID N0:1 ^ 
^#$#?'J« *JftWft£&#$£^AJ5&fltf&&tt cDNA X# + £H!,ft. 

m&Jkft 2381 ^Nig, ^^Jci^ ( 1 37-1564 ) J 475 A 

fo&&&&ftnmm\>$L!k%L, sr P 2o ^ 75%^^^^, *r 

&m&&A SR ##0^- 52 SRp2O^^^^^^0ii/^„ 

^Jt^^^Bt^m* DNA ^f>^^^: RNA JfrX. DNA ^5$,&& cDNA, ^ 
00 DNA i&AX-^J&fft DNA. DNA ^ 1^ ft^;*: #4$ ft . DNApT^^H^^ 
MH^M. a^^.^#jfe^^-^E^^J"ST^^ SEQ 1DN0:1 ^f^ftH^Ejf 

SEQ ID NO: 2 l^6jt3&#Jft, fe-^ SEQ ID NO: 1 ^f^ftH^E^ 

46*$ SEQ ID N0:2 ftj&&^Jftft^«&&: K Jftft46^/!^'J; 

&&$#ft#p#A$#ft. *p*«#r£pft, 
±&££46^ftj£J5*ft?HI. 

> N 50%, 70%ft#|?]&) . *^^#^J^^^^^^#T^*^BJ^r- 

^f-?£^fn$?i^&^T #j^5C*DftJ3jt, *P 0. 2xSSC, 0. 1%SDS, 6(TC; j& (2) 
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in 50%(v/v) tpgfcjg, 0. 1%/J^iiyt/O. l%Ficoll, 42°C^; i& (3) 
JL, ^&#.ft£& : &&m*%$l£Jlk5 SEQ ID NO: 2 M * »£tt#*B l§I 

50-60 >M£#&, ioo >N&###Jt. ^^a-te^^-M^r 

J#&tR (*p PCR) I^£*pM^&*MA SR ##0^- 52 

*&w$imzkA sr 52 m&fr$i2>® : &&frwfompftj3&tkn. 

/J0#4r-%4lE&j£ cDNA Xi££^&tfJ^M^«#?'J, 2)^i£X^ 

*i£93tt dna ##/^-fejMT*'J D/A-^M dna DNA 

2Mfc^<£# mkftmA&ftfft&pfkm&Q dna„ 

iiE&f'JtfjTf & + , DNA fc^tftf. DNA ^yJWJi^'fk^^J* 

XgftifcJStt*}*^: cDWA#?Jtt^£. cDNA 
^#>t^ji^:>Ai^*^i^^®6«;#^^IJ3fe^^ mRNA # i£ i£ # * , B&fo&J& 
cDNA «3* mRNA ^ * & ^ # jft J* ^ #J , «J ± ^ /A M 

i£&ffcft (Qiagene) . cDNA X# 4 %l it # #J # & (Sambrook, et al. , 

Molecular Cloning, A Laboratory Manual, Cold Spr ing Harbor Laboratory. New 
York, 1989). a£T»T #f!l 1$ ik#,& &3 cDNA XJ£» ^ Clontech ^ s] ^ ^ |s] cDNA 

^T^I t$,#&JA&* cDNA xJ^ + ^^^^EL 

PR-f): (l)DNA-DNA £ DNA-RNA (2) *F;£4l0?fr & ft * (3) Mfc 

A SR ##0^ 52 (4)itdi^^#^7R^|!'J^^#l^^'l±, * 

*> 10 30*##fc, 50>Mg# 

ft#&$^ ioo*&#&. jtb^h, &4tft-fc£iit£ 2000 rt, 
tt4fc«fc_bft#^j*# dna #?>j. *iftw^^s*j(r*#>i-as^^re(^f^*4t. 
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£3U4) + , mi A sr if#0^ 52 ^MM^r^-^^^ 

Western fp&5i, Pfr& (ELI SA) $ . 

H 7U PCR & tR r J# DNA/RNA #7 i£ (Saiki, et al. Science 
1985; 230: 1350-1354) «ftiMJ tt£0. &&l&fc&)kX& + 
^-fe^j cDNA H, ~*Itit$itilM RACE >i (RACE - cDNA *ift'ftj&r *t&) , PCR 

tM J 7]5£ivK)$i'^i&i;&±j£ (Sanger et al. PNAS, 1977, 74: 5463-5467) Mfc . 

&&£&&&frrtm%&^%iti&mfr&,M£%.% i&n^&m c dna#?>j, $j 

*§#3&£ ^^^B^ + itffi^it^fete^PR-f : £iffl^+*i£ft.^ 

T7 ^ #^-#J*3£$& (Rosenberg, et al. Gene, 1987, 56:125); &>$%ijb%9 
£B|& + pMSXND (Lee and Nathans, J Bio Chem. 263: 3521,1988) 

*##tt&#Aftl&£tt;fr$fctt/8iM$*£36*IA sr 52 m DNA 

^^!|^^it^#*/^#^^7C#^*^^#. DNA & 

7^ DNA &]*I$IM&A# (Sambroook, et al. Molecular Cloning, a 

Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989) . fft 
DNA/f ^ % * Jl, mRNA ^jSlc,. & 

lac £ trp A^0#^P L ^^ 

LTRs fr&£-S&^#^&*J£0&##aBjfejfe#£ai 
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m 270 SV40 &*«jte#A&#HHtt£*J*S&f-i^&tt£ 

&U%m&%X.gr& (GFP), &/fl-f AM^^^E9if^^# 1 ^#«*#.'t4#. 

+ , H^A SR ^#0-? 52 ^^Ji#B|j£^i£#^«MM 

^±^i^„ k ^±*sij&" ivm^mm; s&£fa%%&mm, 

ivM^mm-, Mfi^^ife. i^^m^^-. am&, 

J&^P;^ S2 J& Sf9; CEO. COS i& Bowes MMM*®J&%. 

R^kmfft&tt} DNA #?'Ji£^#riii DNA jf^J^imic^4#'ftW±^lfe" 5 I 

« DNA ffi CaCl 2 &&^, 0r£l##* 

SIl^jA SR ^#0-^ 52 (Science, 1984; 224: 1431) „ — P^.: 

(1) . %*2tWtfti$it%A A sr |T#0^ 52 ^ffl^ 

(2) . &&%.&}&%&'¥&^±.tsifa; 

(3) ./a#If«« + ^^ ttf6S. 

(2) +, ffi.%ffiffi$jfi£mm, &® 
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#^&#Ji* & : ?-#Jg*r(&Jft3ijit)> MJI#r. %f ft 

Fft i #1 ffi % 1 gg 

a 2 7^$#jA SR||&0^- 52 SDS-PAGE ).52kDa 

Sambrook #A, ^-fAlSr: £ ^» (New York: Cold 
Spring Harbor Laboratory Press, 1989) + #ri£ft*-#, # # JK #J i£ T 1$ M & 

£jfcfcl 1: A SR 52 ttiiUk 

ffl^*#,ftH/Sfr/fl^— #^#|3RAJIfelfe^RNA. jUQuik mRNA Isolation Kit 

(Qiegene ^fl^fi) A&RNA + ^&poly (A) raRNA 0 2ug poly(A) mRNA^^Itf: 
^J&cDNA. ^1 Smart cDNA^^^J^r ( j$ g Clontech )#cDNA# ft# Af'JpBSK (+) 
^(Clontech^ffl^^^^jttt'fi^Ji, 4#-ftDH5 a , 2fltl#/ftcDNA*J£. ^Dye 
terminate cycle reaction sequencing ki t (Perkin-Elmer^s]/^ pp) jfPABI 377 il 
^«^^(Perkin-Elmer^^])tJ^^^lt^5'#P3'*^^^^J„ ^cDNA/? 
n%^m&&mkfi>?m%% (Genebank) &*Ttt&, + -*£Efc 

0930E07ttcDNA##l7&ifrttDNA. ifti4^J*-^^J5ltt^AttM^W*IAcDNA^S 
MJ&ft*l;t. 0930E07^ir^^^^-fecDNA^2381bp ( ^Seq ID NO: I 

^T#) , ;A^137bpS1564bp%-'M428bp^^l^M^ (ORF) , £H9->Mfrtt 
£6Jt (*PSeq ID N0:2#r^) . 3>pBS-0930E07, £«$ft$6J£ 
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^^J2: cDNA £|£#J 

^*^^^ASR^^0^52^^^^it^^^^6^^ : ffi Blast ^/f 
(Basiclocal Alignment search tool) [Altschul, SF et al. 
J. Mol. Biol. 1990; 215: 403-10] , ^Genbank. Swissport^ffcH^i&fr I s ! Mtk% . 

£Genbank#J>£A-f ^Z85986. 56 JK ESiM^-f EL 3MB|SJte 
3/75%; 40^14^88%. 

%M&13: /HRT-PCR^r^>fcBt4fi^ASR0#0 : f'52^4l0 

«JteJ»ftIJ!feJ^RNA^«^, l^oligo-dT^j §| *t J* cDNA, ^ 
QiageneD^-a*IA:*t^,^T^I5l*^PCRrJt: 

Primerl: 5'- GGAGGAAGTGGAGGTGTCACTGG -3' (SEQ ID NO: 3) 

Primer 2: 5'- CAGAAACATTAAAACAATGGAA -3' (SEQ ID NO: 4) 

Primerl^j^i^SEQ ID NO: lft5'iSft#lbp7FteftiE faff 

Priraer2^?SEQ ID NO: 1#J + #j3'^ft/f^'J. 

£50 m llft&j£#^ + ^50mmol/L KC1, lOmmol/L Tris- 
Cl, (pH8. 5), 1. 5mmol/L MgCl 2 , 200 mdio1/L dNTP, 10pmol5l^, lU^jTaq DNA|l£-8f 
(Clontech^fJ^ft) . &PE9600SiDNA&ff Jf ft (Perkin-Elmer^ ) _t&T 7'J 
^$25^$: 94°C 30sec; 55°C 30sec; 72°C 2min„ -^RT-PCRB'j' |b] Ht%. P -act in 

*PHtt^»S3fa«*$6^l«H4xtK8. rJt^^^QIAGEN^^l^^J^^t, /BTa£ 
&i£*!):fea£&3»)pCR##Ji ( Invitrogen^^J^fp ) . DMftP\frtir*£ML&W?CKj* 
«DNA^'JJ?SEQ ID NO: l#r*?ft 1-2381 bp^£*B|5I. 

^^fe^!]4: Northern i|Fji^#ASR^# 0^-52^ 0 #J*i*: 

ffi— #J£||JR&RNA[Anal. Biochem 1987, 162, 156-159], 
tlfrfifttt. Bp^4M#*#,llift-25iBM«'#BKft, 0.2MZ,g4fc<pH4.0) Jt* 
m a ^ft%$L, fr\ltefrftto£&frl/Sitmtf3*.ft-&fin (49: 1) , 
&iB*MBJi, >A#m (0.8#Jft) ##Jft^**^»PjRNA5L^. 
RNAKiJUBVOKZ^jfeife, ^fit^^t. j|] 20 m g RNA, £^20mM 3- ( N-^flfcft ). 
?3^9£ (pH7. 0) -5mM&B$$-lmM EDTA-2. 2Mf ^#7 1. 2%3^J^##^±3tfr £ 
$£4##£*«*f$L#$Ui. /8a-"P dATP38l3iB6:*l5l**iW45- 32 P-#i&WDHA«[ 
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4t. MM #DNA&4t;ft Sl^&PCRrJ#ttASR#& 0^52^ (137b P m 
1564bp). #32P-#i£ft$Ht ( *?J2 xio'cpm/ml ) ## 7 RNAft«8 

+ -T-42°C^^ii^;, i£$gij£'fe'£50%f 5fcJg-25mM KH 2 PO< ( pH7. 4 ) -5 x SSC-5 * 
Denhardt's3gjfc#P200 ng/ml|iffiDNA. j&£il/g-, #H|j|^l * SSC-O. 1%SDS + -^55°C 
&30min. &Js, Jf]Phosphor Imager^T^^T^i;. 

iiiAsR^@Hp52^^^i^. 

MSEQ ID N0:l^El#f^H*3£#?>J, *it iB J# 51 if 

Primer3:5'- CCCCATATGATGGCAGGACGGCCTCATCCCTATG -3' ( Seq ID No: 5 ) 
Primer4: 5'- CATGGATCCTCACAGCATTGGATTCTGTGCATCA -3' (Seq ID No: 6 ) 

frymmymtyftn* M*lfr*umnty&&1&&T&&1&ikJ&&vm-2*b(+) (Novagen 
^fl^fi, Cat.No.69865.3)Jifti&#tefc#i$#A. l^^-fc S tt^ SftpBS- 
0930E07^|i^j^^, a£?TPCR,&£. PCRJt : &##v50 M 1 + -£pBS-0930E07 
^felOpg. §| #jPrimer-3$3Primer-4^-^!j ^ lOpmoK Advantage polymerase Mix 

(Clontech^fJ/* £ ) 1 ja 1 . 94°C 20s, 60°C 30s, 68°C 2 min, #25^ 

. MNdeIfDBamHI^J^^/ fc *^oJ»i&pET-28(+)^^*-W, ^ jS'J 0 >Bc A >t" 
S, #JHT4d$^gfi$#„ ii#r t ##^^.^>iAJ^#^I^lDH5a,^-^liP#* 

(^5fc£30 M g/ml ) ^LB^^#ii^^, %!^%?CR7]&nmBfe%m, 
Mft. &$Lft9]JE&tofBte.jC t & : ( P ET-0930E07) ft&iB. 
*r®BL21 (DE3)plySs (Novagen^ fsj/^fi) . &&^m9% ( &ifc& 30 n g/ml ) #?LB 
W±0BL21 ( pET-0930E07) ^37°Ci§#m^lA^-fe^, >AIPTG 
m&&£lmmol/L, &£##5'Mtf. ^/^M®, fc^^-h**, 

ffl 6fe-^6'MB<Mfc( 6His-Tag )*£^#J ^f^P^tfrfiHi s. Bind Quick Cartridge* Novagen 

$iftM:fr, #SJ7£fcfctt@ft*&ASRj§r#0 : J-52. gSDS-PAGEfc&, 
£52kDa*t#f!| (S2) . ##&###MPVDFJ||±/fl Edams* Jlf&ift 

m-*k*.£#Lfrnfrift* %%$-ms^&&%L%m id no^^^^n-^is^^^ 

%7&m(> #LASR^#S^52^#^^^. 

RPtik&foiX (PE^fQ/**) ^^T^ASR^#0-f-52##<ti^#M: 
NH r Met-Ala-Gly-Arg-Pro-His-Pro-Tyr-Asp-Gly-Asn-Ser-Ser-Asp-Pro-COOH 
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(SEQ ID NO: 7). #t££ Jft^jS'J M ASS 6 *>4iL$fr 6 «■ 6 

j\L: Avrameas,et al. Immunochemi stry, 1969; 6: 43. ffl 4mg±3^jfe 6 # Aft^-^ 

£ jfeja y# t fttttt & . m 5 6 A-Sepha r oseAUjvfc PB t£ ft # AiL ft + # & & I gG . 
# # ft ^ ft ft &} Sepha r ose4B*£_t , /fl £ *dJ; #r & I gG + # £ #l ^ Jft 

im. &&K%&&wibittb&te^&&&&5Asm&m : ?52g&. 

#l*p, *T g-Ji&&£&. &£<k&^ Hiv #^fo^^ 

*-f SR ^&®^-&&'%Li& : &R Pre-mRNA ft @ # JJ # J§ 3& # # ft $ g , 
T&tL5*# SR f 6f^Sf ASF/SF2 Pre-mRNA ftf RS 

domain + ft |! $ ft di^ ;£ifc-t!l # fcl Pre-mRNA ft^#y£t£. ( Mount SM 1997; 
Gross T et al. , 1999 ) „ 

*ft££5E, W-f* SR ^-^^J^P^il,^ B52/ SRp55 ^74^J3fefs DT40 t ft ASF/SF2 
ft£#, ft%-ft?k3l®^-4?%3k®m?i±. mW, Cre-loxP &#ftfi*iift# 
^JSRp2O*0, J£m SRp20 I@^f gL^W^mm^^. ;*E£ftiUiAM#i 

*mm&mm, #&&mmmft-t. sr P 2o &iF#*HU3&-^$ft 

I&Jfe&tWt&jkik, (Ring HZ, et al. , 1994; Petersen-Mahr t SK, et al. , 1999; 
Jumaa H, et al. , 1999) . 

Ajib^a, *&wmA sr 52 w^frt®r&&w&mx$:%- 

EJJ&ftM*W: $ft^PBp#;^<|4£sJ&: 
#Sfe^, (fit) , (St) 

%it%*&$itM%: ¥#3-**ih». sin ft* ®mn%> ii, 
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*Jt^A SR Jfr#!S^ 52 ^*it#*a£^/ t ^^*f^i«^fL'l±*^. # 

7 fl^ft^ tU£-£&i5 (3ft#*l) # Ifiifi (#«<J) A SR 
52 &^*!)#73f5£. &#*JHi5A SR ^#0-^ 52 *iaftIJ6J«fSt#^*^life, 
F5#^Plih^7&^^ifflil&a±^Jt^^^^^^L^^#-ffi^. mtv, &&&& 
^4"F, # B filL^#^lJ3fe^*^A SR 52 ^j^f'J^'J^#iE^A SR J£ 

#0^-52 *SJ&«l^^*Jftifi5*iaifijHs*5:^ Wfifei7. 

A SR ^#0^ 52 ftte^J-ateffiafciBtttf/fr. 

A SR ^#0^ 52 $i&tm^M5A SR ^£0^ 52 & # # Bfc & # 

$.ffi%ii¥%#$iMit3tt.&ysrt, sr ^^0^- 52 >A£#?#«!l 

£ + , iiiiH!l^^^#/^tA sr ^#0^ 52 sfp#f:^ra*5.#ffiW*"ft** 

-«L&#A SR ^#0^- 52 fr^&ftfoxZ. 

T4f#A SR ^#0^ 52 (fe^P&-F): p% 

irffift. ^fetf/fr. &<^7fc#> 44ttt#. Fab #&#P Fab 
# -St . 

^M^iftlftdiL/^iflA SR f#0^ 52 My±M&&^#? * 
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#j#a sr #&s^ 52 ^^jttt^wa^^fe^R-f^^jies* 

(Kohler andMilstein. Nature, 1975, 256:495-497), A B-*ffi$,^ 

£^&A, EBV-jfe ttA^^*AI«^$E^tt*^* 

E^i^&A^l/* (Morrison et al , PNAS, 1985, 81: 6851) . r?5 & ^ #J dfe. 
^*vfr#J&A (U. S. Pat No. 4946778)-fe^-f dfe^&A SR H#0^" 52 fti|M£ 

#tA sr ^#e^ 52 ttft#Tr;a-F&&&&4fc*&# + . 

^A SR Jf#0^" 52. 

^A SR ^#0^" 52 >±A^ 

#tf-£<£. -#$*tt;fr&*/im&&Jfc*l*p spdp, xjtifr&tetfj&a, iiii- 

*M#J5C#S ##*&<£-fft#±, itM^^vfr^^AA SR Jf#0^ 52 

*Jt^ + i^)t#^Jf]^7&^I&W^ A SR 52 ^"f- 

3£S*l*6*f*b^W#J**IH.*fASR«FftS-f- 52 ft 

*Jfc«fl^#£**'&&&«iA SR H#0^ 52 £ 

MM^^ifi^^. fish m&fcjkMitikmzL. 

A SR %&®^- 52 -sr^ffi#^#A SR ^#0-? 52 £^;ft;£ ^ + ft S # 

tefrfli^^rA SR IT&EI^- 52 ^f^^I^^^. 

H^A SR ^#0^- 52 ^£&^&&^m^%®fefi®#$. -S0760&A 
j&l!4fA SR jr#0^- 52 ^^^i^^#t/^7t'l4*^^f 3fcft*BJJS&$ 

#/A SR ^#0^ 52, 6*#*!|ft*ttttA SR ^#0^" 52 y£<|±„ #|*P, 
#ftA SR 52 "ST tt&Tfc-f te-S'S&fi&MttA SR J*&0-?- 

52, \^i.\t -f 0jlhSfflWa@3&^«^ 

^t^^-^^a sr 3«0^ 52 &w. s fm%m&ik 

ft**>*#*^#» &#s#4B£*5#. 4&;&g^#. £M^##^J 
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mTftmQA sr 52 ikpfe$f$Li&®-£to!SLft. mj&m^m^A sr # 

#0^ 52 ^#^^-St^mM^#a#^^5i"5T jtL-f £*Xi (Sambrook,et 

ai.). %&%i&m®A sr 52 ft0&&m^&$imm%&*ft&%.*Bi 

£&&m%Am&Jk*BMfi$)7j # 0 & & B£ % % -)£ A 5 'J # l*J ffl *R 

##JA SR J^E-? 52 mRNA RNA *p DNA) W#^Bf-& 

Mtf^^l^l^, «B»^-#tfe##tt^#^: RNA ftfff# RNA £ 
^^*fl*l*«B|^^^5#^«S RNA #^'(4^^^^^T^mrt^#ffic 
RNA #0 DNA ^#S| pT^I e.^^jfii^ RNA DNA *P ® #1 # $ gfc ft 

f^/£5i^$*$#6£^&7R £r#HJU. RNA ^^-^itii^^i^ RNA ft 

DNA /*«#£b;&#ft&^$#. DNA RNA H^lfyg 

1*. 

46*5 a sr 52 ftpm&m^m^^A sr 52 

#7#»T. HI^A SR f #Bf 52 ^JM^Bf^-f #$'JA SR H&0^- 52 

ii-^ 5ift^l^ilTA sr ^#0^ 52 *p46*9A sr |«#0^ 52 

^ DNA ^^J^^-^^^^^^^^t^^lM^^A SR |y#0^- 52 

Southern *P3Ej£, Northern Ep if jfc , nj^^Tft^ji 

1ft-&fr&&to'*Ift%&t\ 1 ®$l&.$Lnn (Microarray)]& DNA (X« 
0&Jt" )_b, /8^&#ffl& + 4IEttil#*&&#*p.£EI*$r. JUA SR J|# 

0^ 52 ###5|&i£ft RNA-Jfc^Bf$£2*JgE (RT-PCR)#^r^& ^TM'JA SR J* 
#0^52 

&$IA SR ]f#0^ 52 Mmttg^^ftT^tiftA SR ^#0^ 52 

A SR |*#0^ 52 &$##5^&&-5iE*#£3!A SR ^#0^ 52 DNA 

Southern £p&&. DNA#?iJ##r. PCR £ *h &$**rtl 

f^ft^&l^i*, 0itbJU Northern Western #afcj£"5riS0#£!|$f.£@# 



BNSDOCJD: <WO 0138386A1_I_> 



t 

WO 01/38386 18 PCT/CNOO/00461 

ffiffi-fr:t, ##cDNA#J#PCR3l# (<ffci&15-35bp) , pT^#^5'J^^-f 
* * ^ * *o j& -f- 5 1 tfa A £ S ft * & Jife £ /* 4 ft # ft . 

cDNAi£„ 

#cDNA£|§^ *$|fc1*#^^7tJ£#&£ (FISH), ■5JU&-^PM*m 
i& i& tl ft £ <i . Jt^^^i^^, #J*LVerma#, Human Chromosomes: a 
Manual of Basic Techniques, Pergamon Press, New York (1988). 

et^lSSftlft^K. i£*##*rJ&-F0!l*D> V.Mckusick ; Mendelian 
Inheritance in Man ( pj it Johns Hopkins University Welch Medical 

Library$#l$#K *T*i ^ , $ £^ 0 ^ 4k £ 3) ^ E * 

;Mt ^Ht^*-**^ 
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Bl 251 ^ * ' 

(iii)#7'J# @: 7 

(2)SEQ ID NO: l#MtS: 

(A)-fc/£: 2381bp 
<B)£S: M 
(C)4H±: #M 
(D) 

(ii)^^-JHM: cDNA 

(xi)^^'JiS^: SEQ ID NO: 1: 
] GGAGGAAGTGGAGGTGTCACTGGCCCCGGCCTTTGCCCCAATCTTGTGTGGGCACTGAAG 
6] GGGGACTACAGGTTCGAGAGTTATGGGTGCTACATGTGTGCTTTCAGAGCAGTAGTGTGA 
1 2 3 GGAAGCTTGGAGTGGGATGGCAGGACGGCCTCATCCCTATGATGGTAACTCCAGTGATCC 
]8J AGAGAATTGGGATCGGAAATTGCATAGTAGACCTCGTAAACTTTATAAACATTCAAGTAC 
24] TTCCTCGCGTATTGCTAAAGGAGGAGTTGACCACACCAAAATGAGTCTACATGGTGCTAG 
303 TGGGGGACATGAGAGATCAAGAGATAGACGAAGGTCAAGTGACAGATCACGAGATTCATC 
361 TCATGAAAGAACGGAGTCCCAGCTCACTCCTTGTATTAGAAATGTGACTTCTCCAACACG 
421 ACAGCACCATGTTGAACGAGAAAAAGATCACAGTTCCTCTCGTCCAAGCAGTCCGCGTCC 
48] TCAAAAAGCATCCCCAAATGGTTCCATTAGCAGTGCTGGGAACAGCAGCAGAAACAGTAG 
54] TCAGTCAAGTTCAGATGGTAGCTGTAAGACAGCTGGGGAGATGGTGTTTGTATATGAAAA 
60] TGCAAAAGAAGGAGCTCGGAATATAAGAACGTCAGAACGAGTGACACTAATAGTGGATAA 
66] CACTAGATTTGTTGTAGACCCATCCATTTTTACTGCACAGCCAAATACAATGTTGGGCAG 
72] GATGTTTGGATCTGGCCGAGAACATAACTTTACACGACCCAATGAGAAAGGAGAGTATGA 
78] GGTGGCAGAGGGAATTGGTTCCACTGTGTTTCGAGCGATTCTGGATTACTATAAAACAGG 
84] AATAATCCGTTGTCCTGATGGCATATCTATTCCTGAACTGAGAGAAGCATGTGACTATCT 
90] TTGTATCTCTTTTGAATATAGCACTATTAAATGTAGAGATCTCAGTGCCCTAATGCATGA 
96] GTTATCAAATGATGGTGCTCGTAGACAATTTGAATTTTATCTGGAAGAAATGATCCTCCC 
1021 TCTCATGGTAGCTAGTGCCCAGAGTGGGGA ACGGGA ATGTCATATAGTGGTGCTTACAGA 
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3 08] TGATGATGTGGTTGATTGGGATGAAGAATATCCACCACAGATGGGAGAAGAATATTCACA 
1141 AATTATTTATAGCACAAAATTATATAGATTTTTCAAGTATATTGAAAACAGAGATGTGGC 
1 2 0] CAAGTCAGTTTTGAAGGAGAGGGGTCTTAAGAAGATTAGATTGGGAATAGAAGGTTATCC 
1261 TACCTACAAAGAAAAAGTAAAGAAAAGGCCTGGAGGCCGCCCAGAAGTGATCTACAACTA 
1321 TGTCCAAAGACCCTTTATTCGAATGTCCTGGGAGAAGGAAGAAGGAAAGAGTCGGCATGT 
1381 AGACTTTCAGTGTGTAAAGAGTAAATCTATCACCAATCTTGCAGCAGCTGCAGCAGACAT 
3 441 TCCCCAGGACCAGCTGGTAGTCATGCATCCAACTCCACAAGTGGATGAGCTGGATATTCT 
1501 CCCTATCCACCCCCCTTCTGGCAACAGTGACCTCGATCCTGATGCACAGAATCCAATGCT 
1561 GTGATGCTGATCTTCCTTGAAACCATAGCATGCTACTCTTCACAGTGACGTTGTACTCTC 
1621 CTCATTCTGCACTGCAAGGCCACTCTTCTTCATTGTGAGATGCACATAACAATGTTTAGG 
1681 ATATTGCAGTGTAGGCTTTTTTAAAGACCAAAGGTAGCTGAATGGTTTTTTTTTAAATGA 
174] GTACAACTCTAGCATTTTGAAGTTCCAGTTGTAAATGTATTTGTTTACCAGTAGGTTTGT 
1801 GAAATTGGTTCTTTGTATGGGGGATGGTCCTTTTTCACACAGCTAGGTCTTTTCAGAAGT 
1861 GGTGGAAATTGGCAGCTGGGGTACTTTCAGTTTGGACTGATATTCATCACACCTCAGATA 
1921 AAATGCAGAGTAATATATAGTTGCACTTTATAAATGGTGGTTAAATGGAAATGTTCAAGC 
1981 CATTTTATAGTTGTGATGCACAATATAATTTAAGTGCTTCTGTCAAAGTATTCCTCCAGT 
2041 ACAATTTGTATAGTTTGCTGCCCTTGATGAGCAAAAAGTATTTATCTTGGGCTTATCTGA 
2 1 01 ATGATCAGGATGAGATTTAATGCCCATATCTTACCAGTTCAGTTATCTCCAGAGCCATTT 
2 1 61 CACCCTTTAGAGTGAGTCACATGCAGGGAGTGTGAATGTCAGAGGTGGTTTATTATCCAG 
2221 TCTGCCTTACCCTTAATCTGTTCACAGATATTTATTTACTAATGCTTTTTTTTTCTTAAG 
2281 AGTTATGGGATAGGAAAATGAAGTGTTTGCTCTTCATTTACTAAATGATTGTAAACTTGA 
2341 GTTTTTCA TCA A A ATA A A A TTCC ATTG TTTTA ATGTTTCTG 



(3)SEQ ID NO: 2tti&&: 



SEQ ID NO: 2: 

1 Met Ala Gly Arg Pro His Pro Tyr Asp Gly Asn Ser Ser Asp Pro 

16 Glu Asn Trp Asp Arg Lys Leu His Ser Arg Pro Arg Lys Leu Tyr 

31 Lys His Ser Ser Thr Ser Ser Arg lie Ala Lys Gly Gly Val Asp 
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46 


His 


Thr 


Lys 


Met 


Ser 


Leu 


His 


Gly 


Ala 


Ser 


Gly 


Gly 


His 


Glu 


Are 


61 


Ser 


Are 


Asp 


Are 


Are 


Are 

© 


Ser 


Ser 


Asp 


Arg 


Ser 


Are 


Asp 


Ser 


Ser 


76 


His 


Glu 


Are 


Thr 


Glu 


Ser 


Gin 


Leu 


Thr 


Pro 


Cys 


He 


Are 


Asn 


Val 


91 


Thr 


Ser 


Pro 


Thr 


Are 


Gin 


His 


His 


Val 


Glu 


Are 


Glu 


Lvs 


Asp 


His 


106 


Ser 


Ser 


Ser 


Are 
* * * © 


Pro 


Ser 


Ser 


Pro 


Are 


Pro 


Gin 


Lys 


Ala 


Ser 


Pro 


121 


Asn 


Gly 


Ser 


lie 


Ser 


Ser 


Ala 


Gly 


Asn 


Ser 


Ser 


Are 


Asn 


Ser 


Ser 


136 


Gin 


Ser 


Ser 


Ser 


Asp 


Glv 


Ser 


Cys 


Lvs 


Thr 


Ala 


Gly 


Glu 


Met 


Val 


151 


Phe 


Val 


Tyr 


Glu 


Asn 


Ala 


Ly s 


Glu 


Gly 


Ala 


Are 


Asn 


lie 


Arg 


Thr 


166 


Ser 


Glu 


Are 


Val 


Thr 


Leu 


1 le 


Val 


Asp 


Asn 


Thr 


Ar e 


Phe 


Val 


Val 


181 


As p 


Pro 


Ser 


He 


Phe 


Thr 


Ala 


Gin 


Pro 


Asn 


Thr 


Met 


Leu 


Glv 

v» j y 


Are 


196 


Me t 


Phe 


Glv 


Ser 


Glv 

vi i y 


Are 


Glu 


His 


Asn 


Phe 


Thr 


Are 


Pro 


Asn 


Glu 


211 


Lys 


Gly 


Glu 


Tvr 


Glu 


Val 


Ala 


Glu 


Gly 


lie 


Glv 

vi i y 


Ser 


Thr 


Val 


Phe 


226 


Arg 


Ala 


1 le 


Leu 


Asp 


Tvr 

i y i 


Tvr 

* y j 


1 -V <\ 


Thr 


Glv 


1 1 e 


1 1 e 


A T P 


Cys 


Pro 


241 


Asp 




1 le 


Ser 


1 le 


Pro 


u i U 


1 Pll 


A T o 


U 1 u 


A 1 a 




/toy 


Tvr 
i yi 


i pn 


256 Cys 


1 le 


Ser 


Phe 


Glu 


Tvr 

i y i 


Ser 


Thr 


1 le 


Lys 


Cys 


Are 


A <: n 


Leu 


Ser 


273 


Ala 


Leu 


Met 


Hi s 


Glu 


Leu 


Ser 


Asn 


Asp 


Glv 


Ala 


Are 


A TP 


Gin 


Phe 


286 


Glu 


Phe 


Tvr 


Leu 


Glu 


Glu 


Mp t 


1 le 


Le u 


Pro 


Leu 


Met 


Va 1 


Ala 


Ser 


301 


Ala 


Gin 


Ser 


Glv 


Glu 


Are 
© 


Glu 


Cys 


Hi s 


1 le 


Val 


Val 


Leu 


Thr 


Asp 


316 


Asp 


Asp 


Val 


Val 


Asp 


Tro 


Asp 


Glu 


Glu 


Tvr 

y 


Pro 


Pro 


Gin 


Met 


Glv 

vj i y 


331 


Glu 


Glu 


Tvr 


Se r 


Gin 


lie 


lie 


Tvr 


Se t 


Thr 


Lys 


Leu 


Tvr 

i y j 


Are 


Phe 


346 


Phe 


Lys 


Tvr 


lie 


Glu 


Asn 


Are 

** * © 


Asp 


Va 1 


Ala 


Ly s 


Ser 


Val 


Leu 


Lvs 


361 


Glu 


Are 


Glv 

\j i y 


Leu 


Lys 


Lys 


lie 


Are 

o 


Leu 


Glv 


He 


Glu 


Glv 

i y 


Tvr 


Pro 


376 


Thr 


Tyr 


Lvs 


Glu 


Lys 


Val 


Lys 


Lys 


Ar e 


Pro 


Gly 


Gly 


Are 


Pro 


Glu 


391 


Val 


lie 


Tyr 


Asn 


Tyr 


Val 


Gin 


Are 


Pro 


Phe 


lie 


Are 

© 


Met 


Ser 


Trp 


406 


Glu 


Lys 


Glu 


Glu 


Gly 


Lys 


Ser 


Are 


His 


Val 


Asp 


Phe 


Gin 


Cys 


Val 


421 


Lys 


oOI 


Lys 


OCT 


J le 


TVi i- 

Jftr 


Asn 


Leu 


Ai a 


Ala 


1 1 n 
Ala 


Air. 

Ala 


Air. 

Ala 


Asp 


1 J e 


436 


Pro 


Gin 


Asp 


Gin 


Leu 


Val 


Val 


Met 


His 


Pro 


Thr 


Pro 


Gin 


Val 


Asp 


451 


Glu 


Leu 


Asp 


He 


Leu 


Pro 


He 


His 


Pro 


Pro 


Ser 


Gly 


Asn 


Ser 


Asp 


466 


Leu 


Asp 


Pro 


Asp 


Ala 


Gin 


Asn 


Pro 


Met 


Leu 













(4)SEQ ID NO: 3#Ht& 
(i)#?'J4#«E 

(A)-fe&: 2 3#L£ 
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(B)HS: 
(iO^JHM: 

(xi)#?'J$a£: SEQ ID NO: 3: 
GCAGGAAGTGGAGCTGTCACTGG 23 

(5) SEQ ID NO: 4 #J -ft ,% 

(A) -fc£: 23^^ 

(B) ii: « 
(O^'li: J|Mi| 

(D)ie#^^: ai4 

(xi)/f^'J$i£: SEQ ID NO: 4: 
CAGAAACATTAAAACAATGGAA 2 3 

(6) SEQ ID NO: 5#Ht4 

(i) #?'J4## 

(A) -fc£ : 32^^ 

(B) ^M: &g 

(C) ^<&: 

(ii) ^^-HS!: M#l£ 
(xi)j?^'J$i£: SEQ ID NO : 5: 

CAGCCATGGCGGGGAAGAAGAATGTTCTGTCG 32 

(7) SEQ ID NO: 6#Ht& 

(A) *£: 29*g 

(B) ^M: 

(C) 4£'|4: 

(D) ^#it^: 
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<xi)#?'J$3f : SEQ ID NO : 6: 
CCCGGATCCCGCTGCTTGGCCTTCTTCAC 

(8) SEQ ID NO: Tthi£&: 
(i)#*!l#«E: 

(A) -fcA: 15>MU6# 

(B) ^i: 
(D) ##£;&: 

<xi)##|#3£: SEQ ID NO: 7: 
Met-Ala-Gly-Lys-Lys-Asn-Val-Leu-Ser-Ser-Leu-Ala-Va 1-Tyr-Ala 15 
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1> -fl^&tt^tt - A SR J^gH^- 52, "##jfiE£-f- 'fe'fe^: SEQIDN0:2 

&%Lftn&%% SEQ ID NO: 2 Jft^lft #.^B£/?#| 95%^# Is] 'li . 

3. *P&#!l#;fc 2 mmmPttk, SEQ ID NO: 2 flf^ft 

(a) SEQ ID NO: 2 ^*U£g#?J6*|£ ^Tdk 

(b) (a) l£ 

(c) ^ (a)^ (b) tl^ 76%;H3|bH£ 

SEQ ID N0:2^#tL£##?J#£|(i#fc. 

SEQ ID NO: 1 + 1 37-1564 $L#J/??<|j& SEQ ID NO: 1 + 1-2381 

7. -^^H^^^ftfaitfr, *4#^E^-f 'feJlEb^JH* 4-6 t 

(b) ffi&^m* 4-6 + ##-;fe#Ji^Mi££####4bj£#-S 1 tt#±iffl 

(a) ££sfcA SR ##|S-3F- 52 &-#T, ##fc*'J H * 8 JgTf i£ ft Ifft^I IB 

(b) Afc## + ^&lB;*#ASR#&E-J-52#tett£jft. 

10. -#»^^itt^^^tt*,*#«E^-f J9f^*t^fifeJ|A SR 52 • 

11. -£«##iH^£Jfc#ttjft*ifctt4fc^#, £#«E&-F , fetf]&£#L ft 
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£k #4Mt#*!lASR#&B^52tt7tttttte<£4fr. 

12. jiv&m%& 11 #ri£&Mfc<£42J, &¥ffe£Tt£ SEQ ID N0:1 ft* ftp 

13. -ftfrmg$. 11 £#3E£ J FJftiMfc^&/fl J F$T 
A SR 52 ##7§tett;!fj£. 

14. -~##*I^WJ## 1-3 + ftft-;M!lJ^J^£JMB#tt&*§j£&tfi 
J&&tett>5r$i, &4HE&i L £fcJ£&3BlJ?r#£j|*ttifcifc*, 

**^SJ^«^« + 5l^m5i^i|jt*5fe**«tt^#^«^**#. 

15. *p&#'JM 1-3 + lftft~&*]g:£#r3£#Jftft&/fl, ^^E^-ffefi^ 
-f#&A SR 52 ft&fttft. *Sf«fc*l*«'*l*l; i^fMt 

16. *P&#>J^£ 4-6 +^ft-^^J^^^^&^m^^^a^, Mt4f 

17. *d##»J#* 1-6 A ii + tt#-fc#l*#0ri£tt£J*. &&&&&H<& 
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